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Extended Abstract

It belongs to the folklore that Graph Grammars generalise Petri nets, in that they allow for a more
structured representation of system states, modelled in term of graphs rather than (multi)sets,
and for a more general kind of state transformation, modelling also preservation of parts of the
state, besides deletion and creation.

During the last years, a rich theory of concurrency for the algebraic approach to graph transfor-
mation has been developed, including the generalisation of various classical Petri net concurrency
models, like Goltz-Reisig process semantics [4] and Winskel’s unfolding semantics [8].

Recall that, building on [6], the seminal work [8] gives the concurrent semantics of (safe) nets,
by means of a chain of coreflections leading from the category of safe Petri nets to the category of
prime algebraic domains.
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The first step unfolds any (safe net) into an occurrence net, i.e., a branching acyclic net making
explicit causality and conflict (nondeterministic choice point) between events in the net. The
second step produces a prime event structure (pes) abstracting away the state and recording only
the events and the relationships between events. Finally, the last step maps any pes into the
corresponding prime algebraic domain of configurations.

Some important steps have been moved in the direction of developing an analogous semantical
framework for algebraic graph grammars, but a definitive answer has not been provided yet. More
precisely, a number of constructions have been defined for algebraic, double-pushout (dpo) graph
grammars [3] by the first three authors (see, e.g., the thesis [1]), as summarised by the following
diagram:
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Even if at this level of abstraction it is not possible to see the relevant differences in the technical
treatment of dpo grammars w.r.t. the much simpler case of Petri nets, still it is worth pointing
at the evident differences between this chain of categories and the corresponding one for nets.
Firstly, the category of pes’s is replaced by that of inibitor event structures (ies), which assuming
conditional or-causality as a basic relation between events, are able to capture both the asymmetric
conflicts between events arising from the capability of preserving part of the state and the inhibiting
effects related to the presence of the application conditions for rules. The category of pes’s can
be viewed as a coreflective subcategory of ies’s (as shown by the last two steps of the chain) and
thus one can also recover a semantics for dpo grammars in terms of pes’s and domains. Secondly,
the functor from the category of occurrence grammars to the category of ies’s does not admit a
left adjoint and thus the whole semantic transformation is not expressed as a coreflection.



In this presentation, we concentrate on the single pushout spo approach [5] to graph trans-
formation. Apart of technical differences in the way rules are defined, the main difference with
respect to dpo approach lies in the fact that there are no conditions on rule applications, i.e., when-
ever a match is found the corresponding rule can be applied. For spo grammars an an unfolding
construction has been proposed in [7], corresponding to the first step in the above diagram.

Building on the results briefly summarised above, we show that a coreflective unfolding seman-
tics for spo graph grammars can be defined, leading to the following chain of adjunctions:
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In particular, this construction differs from and improves that for dpo graph grammars, sum-
marised above, for the following facts:

– Due to the absence of application conditions of rules, a less powerful and more manageable
kind of event structures called asymmetric event structures (introduced to deal with contextual
nets in [2]), can be used to represent the dependency structure of spo graph grammars.

– A novel construction, inspired by the work on contextual nets, allows to associate a canonical
occurrence spo graph grammar to any asymmetric event structure. This gives a left adjoint
functor (indeed a coreflection). Given an asymmetric event structure A, the corresponding
grammar has the events of A as productions. The graph items are freely generated in order to
induce the right kind of dependencies between events. More specifically, first the graph nodes
are freely generated according to the dependencies in A. Then for any pair of nodes, edges
connecting the two nodes are freely generated according to the dependencies in A and the
specific restrictions of the spo rewriting mechanism.

An existing result [2] establishes a coreflection between asymmetric event structures and domains,
so that we obtain a coreflective pes and domain semantics for spo graph grammars.

Although these results do not immediately extend to the dpo approach because of the presence
of application conditions for rules, still we hope that they will give some suggestions for the treat-
ment of this more complex case. We already mentioned that the functor mapping any occurrence
dpo grammar to an ies does not admit a left adjoint. Still an idea could be to view asymmet-
ric event structures as a coreflective subcategory of inhibitor event structures and then devise a
construction which associates a canonical dpo grammar to any asymmetric event structure.
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